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(54) A device for transmitting rotational power 

(57) A device for transmitting a rotational power 
from an automobile engine to a compressor (4) for use 
in an automobile air conditioning system is provided. 
The device includes a pulley (1), which is supported on 
a housing (5) of the compressor (4) for rotation, for 
receiving a rotational power from the automobile 
engine, and a hub (7) connected to the drive shaft (6). 
At least one elastic member (15) which defines outer 
and inner peripheral surfaces is provided. A first holder 
member (12) is provided along the outer periphery of 
the hub (10) for holding the elastic member (15). A sec- 
ond holder member (13) which is connected to the pul- 
ley (1) is provided for holding the elastic member (15). 
The first and second holder members (12,13) radially 
cooperate with each other to circumferentially hold the 
elastic member (1 5) during normal operation to transmit 
the rotation. The first and second holder members 
(12,13) are disconnected by deformation of the at least 
one elastic member (15) when a relative rotation 
between the pulley (1) and drive shaft (6) occurs. The 
connecting member (15) and the first holder member 
(12) define a relief clearance (12c) therebetween for 
facilitating the deformation of the at least one connect- 
ing member (15). 



Fig. 1 



10a 




CO 
CO 

o> 
r>- 

o 

□_ 

LU 



4SDOCID: <EP 0793031A1 I > 



Printed by Rank Xerox (UK) Business Services 
2.14.12/3.4 



Description 

Cross-reference to Related Application 



EP 0 793 031 A1 2 

SUMMARY OF THE INVENTION 



Reference is made to commonly assigned copend- 
ing Application No. 08/527,821, entitled "A DEVICE 
FOR TRANSMITTING ROTATIONAL POWER", filed on 
September 13, 1995. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The invention relates to a device for transmitting 
rotational power from a rotational power source such as 
an automobile engine to a rotational driven device such 
as a refrigerant compressor for an air conditioner. The 
device can rotatlonally separate the driven device from 
the rotational power source when the torque transmitted 
exceeds a predetermined value, that is, the device func- 
tions as a torque limiter. 

2. Description of the Related Art 

Japanese Examined Utility Model Publication 
(Kokoku) No. 6-141104 describes a rotational power 
transmission device which has a torque limiting func- 
tion. The device comprises a drive member which is 
connected to the crank shaft of an automobile engine 
through a belt, a driven member which is connected to 
a shaft of a compressor, and a connecting mechanism 
between the drive and driven members, which mecha- 
nism is provided with levers of rigid material and a 
spring which is made of a metallic material, in the form 
of a ring, which engages the levers. The drive member 
is rotationally connected to the driven member by the 
engagement between the levers and the spring. 

When the drive shaft of the compressor is locked, 
by a failure such as seizing in the compressor and the 
torque on the connecting mechanism exceeds a prede- 
termined level, the drive levers apply a force on the 
spring to deform the spring. The deformation of the 
spring disconnects the engagement between the levers 
and the spring. 

The prior art rotational power transmission device, 
however, cannot absorb a fluctuation in the torque 
applied to the device since a metallic spring is used to 
connect the drive member to the driven member. There- 
fore, in order to absorb a fluctuation in torque, an addi- 
tional device must be provided, which increases the 
production cost. 

Further, in an automobile, a driven device, such as 
a compressor is generally driven by a rotational power 
transmitted from a crank pulley of the automobile 
engine through a belt. Therefore, in order to protect the 
belt from damage, it is desired a relatively low shut off 
torque, for example, 60 Nm, at which the rotational 
power transmitting device disconnects or disengages. 



The invention is directed to solve the above men- 
tioned prior art problems, and the objective of the inven- 

5 tion is to provide a rotational power transmission device 
with a torque limiting function which can absorb a fluctu- 
ation in torque to be transmitted. 

Further, the objective of the invention is to provide a 
rotational power transmission device with a relatively 

10 low level shut off torque, which can be used to transmit 
a rotational power from an automobile engine to an 
driven device, such as a compressor for compressing a 
refrigerant in an automobile air conditioning system, 
through a belt. 

15 Further, the objective of the invention is to improve 
a rotational power transmission device which can func- 
tion to absorb the fluctuation in torque transmitted and 
to shut off the transmission of a rotational power when 
the torque on the rotational power transmission device 
20 exceeds a predetermined value, that is an actuation 
torque, in which an improvement is made to allow set- 
ting of the resonance frequency of the rotational trans- 
mission device suitably for a device to which the 
rotational power transmission device is applied while 
25 the actuation torque is kept to a constant value. 

According to the invention a device for transmitting 
a rotational power from an automobile engine to a com- 
pressor for use in an automobile air conditioning system 
is provided. The compressor includes a housing and a 
30 drive shaft which extends along the axis of the housing. 
The drive shaft is supported by a bearing on the hous- 
ing for rotation about the axis of the housing. The device 
for transmitting a rotational power comprises a pulley, 
which is supported by a bearing on the housing for rota- 
35 tion about the axis of the housing, for receiving a rota- 
tional power from the automobile engine through a V- 
belt extending between the pulley and the automobile 
engine, a hub connected to the drive shaft, and means 
for rotationally connecting the pulley and hub. 
40 The connecting means comprises at least one elas- 
tic member with defined outer and inner peripheral sur- 
faces. A first holder member is provided along the outer 
periphery of the hub for holding the at least one elastic 
member at the radially outer periphery of the at least 
45 one elastic member. A second holder member which is 
connected to the pulley is provided for holding the at 
least one elastic member at the radially inner periphery 
of the at least one elastic member. 

The first and second holder members radially coop- 
so erate with each other to circumferentially hold the at 
least one elastic member during normal operation to 
transmit the rotation. The first and second holder mem- 
bers are disconnected by the deformation of the at least 
one elastic member when a relative rotation between 
55 the pulley and drive shaft occurs. The at least one con- 
necting member and the first holder member defines a 
relief clearance therebetween for facilitating the defor- 
mation of the at least one connecting member when a 
relative rotation between the pulley and drive shaft 
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occurs. 

According to one feature of the invention, the first 
holder member defines a peripheral surface which is 
substantially complementary to the outer peripheral sur- 
face of the elastic member. The second holder member 
defines a peripheral surface which is substantially com- 
plementary to the inner peripheral surface of the elastic 
member. The first and second holder members radially 
cooperate with each other to circumferentially hold the 
at least one elastic member during normal operation to 
transmit the rotation. 

According to another feature of the invention, at 
least one of the first and second holder^ members 
defines a peripherarsuTfacewRF outwardly 
convex and ^<SS^^S^^Sans alternatively arranged 
along at least one of the outer and the Tinner periphery. 

According to another feature of the invention, the at 
least one elastic member is substantially made into a 
ring shape, and includes a base portion substantially in 
the form of a ring, and a peripheral surface with a plural- 
ity of outwardly convex and concave portions alterna- 
tively arranged along at least one of the outer and the 
inner periphery substantially to complement to the 
peripheral configuration of at least one of the first and 
second holder members. The outwardly convex por- 
tions have an axial length longer than that of the base 
portion, shorter than that of the base portion, or equal to 
that of the base portion. Selecting the axial length of the 
outwardly convex portions relative to that of the base 
portion allows the rotational power transmission device 
to perform the desired torque limiter and vibration 
absorption functions. 

DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages and fur- 
ther description will now be discussed in connection 
with the drawings in which: 



Figure 1 is a partial section, along line I - 1 in Figure 40 
2, of the device for transmitting rotational power 
according to an embodiment of the invention in 
which the device is mounted to a drive shaft of a 
compressor for use in an automobile air condition- 
ing system; as 
Figure 2 is a partial front view of the device of Fig- 
ure 1 in which the elastic connection member is 
indicated by oblique lines to indicate clearly; 
Figure 3A is a front view of the second holder mem- 
ber according to the embodiment of Figure 1 ; so 
Figure 3B is a side end view of the second holder 
member along line III - III in Figure 3A; 
Figure 4 is a front view of the elastic member 
according to the embodiment of Figure 1; 
Figure 5 illustrates a system diagram of devices on ss 
an automobile engine to which the device of the 
invention is applied; 

Figure 6 illustrates the characteristics of the toque 
fluctuation absorption according to the invention; 
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Figure 7A is a partial front view of the elastic con- 
nection member according to an embodiment of the 
invention; 

Figure 7B is a side end view of the elastic connec- 
tion member shown in Figure 7A along VII - VII; 
Figure 8 is an illustration similar to Figure 6 for 
explaining the change in characteristics according 
to the configurations of the elastic connection mem- 
ber; 

Figure 9A is a partial front view similar to Figure 7A 
according to another embodiment of the invention; 
Figure 9B is a side end view of the elastic connec- 
tion member shown in Figure 9A along IX - IX; 
Figure 1 0A is a partial front view similar to Figure 
7A according to another embodiment of the inven- 
tion; 

Figure 1 0B is a side end view of the elastic connec- 
tion member shown in Figure 10A along X - X; 
Figure 11 A is a front view of the second holder 
member according to another embodiment, in 
which four elastic connection members substan- 
tially in the form of a sector are indicated by oblique 
lines; 

Figure 1 1 B is a side end view of the second holder 
member with the connection members along line XI 
- XI in Figure 11 A; 

Figure 12A is a front view of the second holder 

member of Figures 1 1 A and 1 1 B; 

Figure 12B is side end view of the second holder 

member along line XII - XII in Figure 12A; 

Figure 13 is a front view similar to Figure 2 of the 

embodiment of Figures 1 1 A : 12B; and 

Figure 14 is a partial section similar to Figure 1 

along line XIV - XIV in Figure 13. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

With reference to Figures 1 and 2, a rotational 
power transmission device according to the first embod- 
iment of the invention comprises a pulley 1 for receiving 
a rotational driving power from an automobile engine 
(not shown) as a rotational power source. The pulley 1 
includes a rim 1a with a plurality of V-shaped grooves 
adapted to engage V-shaped belts 21 (Figure 5), and is 
operationally connected to a crank shaft (Figure 5) of 
the automobile engine through V-shaped belts 21 . 

Figure 5 illustrates an example of a drive system for 
devices on the automobile engine. The system includes 
a crank pulley 20 which is connected to the crank shaft 
of the automobile engine. The belts 21 extend from the 
crank pulley 20 via water pump pulley 22 of a water 
pump in a cooling system of the automobile engine, an 
alternator pulley 23 of an alternator for charging a bat- 
tery, a hydraulic pump pulley 24 of a hydraulic pump for 
a power steering system, and the pulley 1 . Tension pul- 
leys or idle pulley 25, 26 and 27 are provided for apply- 
ing a tension to the belt 21 . 
~~ Referring to Figures 1 and 2 again, the pulley 1 is 
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connected to a rotor 2 by an appropriate connecting 
method such as welding. The rotor 2 is mounted on a 
cylindrical support 5a, which outwardly extends from a 
front housing 5 of a compressor 4 as a driven device, by 
a bearing 3 for rotation. The compressor 4 is of a varia- 
ble displacement type for use in an automobile air con- 
ditioning system (not shown). The compressor 4 
comprises a front housing 5a and a rear housing (not 
shown) connected to each other to form a cylinder block 
including a plurality of parallel cylinder bores disposed 
about the axis. A drive shaft 6 extends through the cyl- 
inder block along the axis. Connected to the drive shaft 
6 through a swash plate (not shown) are reciprocating 
pistons (not shown) to be provided within the cylinder 
bores. Changing the angle of the swash plate changes 
the displacement of the compressor 4 within a range of 
0 - 100% continuously. Using a variable displa cement 
type compressor avoids the necessity of an^g^ro- 

sor. A detailed description regarding the compressor 4 
and the automobile air conditioning system is disclosed 
in the copending application No. 08/527,821, which is 
incorporated herein by reference, thus no further 
description is made to avoid redundancy. 

The rotational power transmission device further 
comprises a first hub 7, an end plate 9 and a bolt 8 
threadly connected to the end of the drive shaft 6. In 
particular, the first hub 7 is connected to the drive shaft 
6 through a spline connection (not shown) provided on 
the outer surface of the drive shaft 6 and the inner sur- 
face of the first hub 7 to prevent the relative rotation 
therebetween. 

Connected to the first hub 7 by rivets 1 1 is a second 
hub 1 0 which is formed into a ring plate with a cylindrical 
wall 12 extending along the outer periphery of the sec- 
ond hub 10. The Cylindrical wall 12 provides a first 
holder member. The wall 12 includes a plurality of out- 
wardly convex and concave portions 12a and 12b alter- 
nately arranged along the periphery of the second hub 
10. The convex and concave portions 12a and 12b pro- 
vide an engagement force in the peripheral direction as 
described hereinafter. 

A holder member 13, which provides a second 
holder member, substantially in the form of a ring, is 
provided to hold an elastic connection member 15 by 
cooperation with the cylindrical wall 12 of the second 
hub 10. The holder member 13, as shown in Figures 3A 
and 3B, also includes a plurality of outwardly convex 
and concave portions 13a and 13b alternatively 
arranged along its periphery. Tbe holder member 13 fur- 
ther includes clamping portions 13c, for axially clamping 
the elastic connection member 15 by cooperation with 
the second hub 10, and flange portions 13d. The clamp- 
ing portions 13c substantially have an L shape section 
which includes axial and radial portions. The flange por- 
tions 13d also substantially have an L shape section 
with axial and radial portions. The axial portions of the 
flange portions 13d extend longer than those of the 
clamping portions 13c. The flange portions 13d include 



through holes 13e into which rivets 14 are fitted to 
mount the holder member 13 to the pulley 1 . 

The connection member 15 is substantially formed 
into a ring, which includes a plurality of outwardly con- 
5 vex and concave portions 15a and 15b alternatively 
arranged along its periphery. The connection member 
15 is preferably made of an elastic material, which can 
transfer a torque and absorb a variation in the torque, 
within a temperature range for use an automobile (for 
10 example, -30 to 1 20 Celsius degrees), such as a rubber 
material, preferably, chlorinated butyl rubber, acryloni- 
trile-butadien rubber or ethylene-propylene rubber. In 
Figure 2, the connection member 15 is indicated by 
oblique lines. 

15 During assembly, the connection member 15 is 
clamped between the clamping portions 13c or the 
holder member 13 and the second hub 10 so that the 
outwardly convex and concave portions of the connec- 
tion member 15 are mated to those of the wall 12 of the 
20 second hub 1 0 and of the holder member 1 3. The radial 
portions of the clamping portions 13c prevent the con- 
nection member 15 from moving in the axial direction. 
The difference, in the axial length, between the flange 
portions 13d and the clamping portions 13c of the 
25 holder member 13 allows the connection member 15 to 
be axially separate from the outer end face of the pulley 
1 , which reduces the contamination on the connection 
member 15 due to oil from the compressor 4. 

The thickness of the connection member 15 is 
30 slightly larger than the distance between the second 
hub 10 and the clamping portions 13c of the holder 
member 13. Thus, the connection member 15 is 
pressed therebetween, when assembled, to ensure the 
engagement with the second hub 10 and the holder 
35 member 13 through the convex and concave portions. 
The positive engagement operatively connects the 
holder member 13 to the second hub 10. Thus, the rota- 
tion is transmitted from the pulley 1 to the drive shaft 6 
of the compressor 4 through the holder member 13, the 
40 connection member 15, the second hub 10 and the first 
hub 7. 

The connection member 15 further includes a plu- 
rality of outwardly concave recesses 15c, on the out- 
wardly convex portions 15a, for aiding the deformation 

45 of the connection member 15. The cylindrical wall 12 
and the recesses 15c define relieving clearances 12c, 
which facilitate the deformation of the connection mem- 
ber 15. The clearances 12c also functions to relieve the 
deformation of the connection member 15 during 

so assembling by permitting a portion of the connection 
member 15 to enter the clearances so that the dimen- 
sional tolerance of the parts is compensated for to 
ensure the predetermined shut off torque. Selecting the 
size and configuration allows a designer to set a shut off 

55 torque at which the connection member f Reforms to 
disconnect the rql^ign from the 

holder member 13 to the second hub 10. 

The operational function of the'embodiment will be 
described. 
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The rotation of the crank pulley 20 (Figure 5) of the 
automobile engine is transmitted to the pulley 1 through 
the belt 21 (Figure 5). The second hub 10 is rotated 
through the positive engagement between the connec- 
tion member 15 and the holder member 13, and the 
connection member 15 and the wall 12 of the second 
hub 10. Thus, the drive shaft 6 of the compressor 4 is 
rotated by the rotating pulley 1 through the holder mem- 
ber 1 3, the connection member 1 5 and the wall 1 0 of the 
second hub 10. 

During the normal operation of the compressor 4, a 
torque, in general 20 Nm, about the drive shaft 6 is 
applied to the connection member 15. The elastic con- 
nection member 15 can absorb a fluctuation in the 
torque. With reference to Figure 6, shown is an illustra- 
tion of the effect of the absorption of the torque fluctua- 
tion by the elastic connection member 15 in comparison 
with the prior art in which metallic springs are used to 
connect a pulley and a drive shaft of a compressor. In 
Figure 6, the horizontal line is the rotation of the com- 
pressor 4, and the vertical line is the half amplitude of a 
fluctuation in the torque on the drive shaft 6 of the com- 
pressor 4. The torque fluctuation, when the elastic con- 
nection member 15 is used, is shown by curve I as a 
solid line, while the torque fluctuation in the prior art is 
shown by curve II as a broken line. As shown in Figure 
6, the peak of the torque fluctuation is shifted to the 
lower rotation, and the value of the fluctuation is 
reduced by the invention, which results in the reduction 
of the vibration of the compressor. 

When the drive shaft 6 is locked due to the failure in 
the compressor 4 such as seizing, the elastic connec- 
tion member 15 deforms to disconnect the positive 
engagement by the convex and concave portions of the 
connection member 13, of the holder member 15 and 
the wall 12 of the second hub 10. At this time, the clear- 
ances 12c provides a large deformation of the connec- 
tion member 15 by allowing the deformed portion to 
enter therein so that the deformation is facilitated. 

During the deformation and disconnection of the 
connection member 15, the rotation of the pulley 1 does 
not stop, which results in the connection member 54 
engaging again. When the failure is slight and the drive 
shaft 6 is locked temporarily, the engaged connection 
member 1 5 can transmit the rotation to the drive shaft 6. 
Thus, the compressor 4 can operate again automati- 
cally. When a significant failure occurs in the compres- 
sor 4 and the drive shaft 6 is permanently locked, the 
wear and tear on the connection member 15 completely 
separates the drive shaft 6 from the pulley 1. Thus, the 
failure on belts 21 or the other devices 22, 23 and 24 for 
the automobile engine is prevented. 

With reference to Figures 7A and 10B, three 
embodiments of the invention regarding the configura- 
tion of the elastic connection member 15 are illustrated, 
in which the similar components are indicated by the 
same reference numbers in Figures 1-3. 

The connection member 15 provides a torque lim- 
iter function as described above by its deformation. In 



particular, the outwardly convex portions 15a which are 
at the front side of the corresponding clearances 12c 
relative to the rotational direction are pressed to the cor- 
responding concave portions 12b of the wall 12 so that 

5 the convex portions deform to the reward direction to 
enter the corresponding clearances 12c. At the same 
time, the outwardly convex portions resist deformation 
due to the spring constant. Thus, the size and configu- 
ration of the outwardly convex portions 15a define the 

w torque limiter function under a spring constant. Further, 
the volume of the clearances 12c, which is defined by 
the size and configuration of the outwardly convex por- 
tions 15a, alscfdef ihes TjfrTe %^rM^74? d^rmation, 
which also defines 'the torque On the 

75 other hand, a base portion 15e in the form of a ring, 
which is radially inside of a circle of the envelope, 
defined by connecting the bottoms of the outwardly con- 
cave portions 15b, primarily functions to absorb the fluc- 
tuation in the torque. 

20 According to the invention, selecting the axial 
lengths of the outwardly convex and base portions 15a 
and 15e, respectively, allows the rotational power trans- 
mission device to perform the desired torque limiter and 
vibration absorption functions. In the embodiment illus- 

25 trated in Figures 7A and 7B, the axial length L1 of the 
outwardly convex portions 1 5a is shorter than the axial 
length L2 of the base portion 15e. In the embodiment 
illustrated in Figures 9A and 9B, the axial lengths L1 
and L2 are equal to each other while in the embodiment 

so illustrated in Figures 10A and 10B, the axial lengths L1 
of the outwardly convex portions 15a is longer than the 
axial length 12 of the base portion 15e. 

Referring to Figure 8, with the length L1 being con- 
stant, the increase in the length L2 of the base portion 

35 1 5e increases the resonant rotational speed of the com- 
pressor 4 for the torque fluctuation since the greater the 
length L2, the greater the torsional spring constant of 
the base portion 15e while the shut off torque is sub- 
stantially kept at a value. On the other hand, is may be 

40 anticipated that changing the length L1 , with the length 
12 being constant, changes the shut off torque at which 
the connection member 1 5 disengages from the holder 
member 13 and the wall 12 while the resonance rota- 
tional speed of the compressor 4 for the torque fluctua- 

45 tion is substantially kept at a value. 

In the aforementioned embodiments, the connec- 
tion member is mounted by clamping it between the 
second hub 10, the wall 12 and the holder member 13. 
However, the connection member can be mounted by 

so adhesively securing to at least one of the wall 12 and 
the holder member 1 3. Described below with reference 
to Figures 11 - 14 is another embodiment of the inven- 
tion, in which the connection member is adhesively 
secured to the holder member. The components similar 

55 to those in the aforementioned embodiments are indi- 
cated by the same reference numbers. 

The embodiment shown in Figures 11-14 com- 
prises four connection members 15 which are made of 
an elastic material in the form of sectors, in stead of a 
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ring as in the aforementioned embodiments, and pro- 
vided at angular intervals about the axis. Each of the 
sector connection members 15 includes a base portion 
1 5e, a pair of outwardly convex portions 1 5a and an out- 
wardly concave portion 15b provided therebetween. 
The number of the outwardly convex and concave por- 
tions 15a and 15b, which are alternatively provided, can 
be advantageously selected. The outwardly convex and 
concave portions 15a and 15b cooperate with the corre- 
sponding convex and concave portions 12a and 12b as 
in the aforementioned embodiments. 

The sector connection members 15 further include 
a flap portion 15d which is formed in one piece to the 
base portion 15e to cooperate with the end face of the 
holder member 13 for increasing the adhesion bond. 
The is an adhesive agent is applied to the radially inner 
surface of the base portion 15e and to the hidden sur- 
face of the flap portion 15d. The outwardly convex por- 
tions 15e include slants 15f. Provided between the 
slants 1 5f and the inner surface of the wall 12 are relief 
clearances 12c which facilitate the deformation of the 
sector connection members 15, in particular, the defor- 
mation of the convex portions 15a. 

When the connection members 15 are adhesively 
secured to the holder member 1 3, the radially inner sur- 
faces of the connection members and the radially outer 
surface of the holder member 1 3 can be provide a plane 
configuration (not shown) instead of the outwardly con- 
vex and concave configuration since they are adhe- 
sively secured to each other. In this case, the pulley 1 
and the drive shaft 6 of the compressor 4 are opera- 
tively disconnectably connected by only the positive 
engagement between the radially convex and concave 
configuration between the elastic connecting members 
15 and the wall 12 of the second hub 10. 

Further, the connection members 15 can be adhe- 
sively secured to the wall 12 instead of the holder mem- 
ber 13. In this case, the radially outer surfaces or the 
connection members and the radially inner surface of 
the wall 12 can be provide a plane configuration (not 
shown) instead of the outwardly convex and concave 
configuration since they are adhesively secured to each 
other. 

In the aforementioned embodiments shown in Fig- 
ures 1 -14, the holder member 13 is connected to the 
pulley 1 to engage the connection member(s) 15 at the 
radially inner periphery of the connection member(s) 
15, and the wall 12 of the second hub 10 is connected 
to the first hub 9 so that the wall 1 2 engage the connec- 
tion member(s) 15 at the radially outer periphery of the 
connection member(s) 15. However, the wall 12 and the 
holder member 13 can be provided vice versa, that is, 
the wall 12 and the holder member 13 can be provided 
to engage the connection member(s) 15 at the radially 
outer and inner periphery of the connection member(s) 
15, respectively. 

It will also be understood by those skilled in the art 
that the forgoing description is a preferred embodiment 
of the disclosed device and that various changes and 
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modifications may be made without departing from the 
spirit and scope of the invention. 

Claims 

1 . A device for transmitting a rotational power from an 
automobile engine to a compressor for use in an 
automobile air conditioning system, the compressor 
including a housing and a drive shaft extending 
along the axis of the housing, the drive shaft being 
supported by a bearing on the housing for rotation 
about the axis of the housing, the device for trans- 
mitting a rotational power comprising: 

a pulley supported by a bearing on the housing 
for rotation about the axis of the housing, for 
receiving a rotational power from the automo- 
bile engine through a V-belt extending between 
the pulley and the automobile engine; 
a hub connected to the drive shaft; 
means for rotationally connecting the pulley 
and hub, the connecting means comprising: 

at least one elastic member with defined 
outer and inner peripheral surfaces; 
a first holder member, defined along the 
outer periphery of the hub, for holding the 
at least one elastic member at the radially 
outer periphery of the at least one elastic 
member; and 

a second holder member, connected to the 
pulley, for holding the at least one elastic 
member at the radially inner periphery of 
the at least one elastic member; 
the first and second holder members radi- 
ally cooperating with each other to circum- 
ferentially hold the at least one elastic 
member during normal operation to trans- 
mit the rotation, and being disconnected by 
the deformation of the at least one elastic 
member when a relative rotation between 
the pulley and drive shaft occurs; and 
the at least one connecting member and 
the first holder member defining a relief 
clearance therebetween for facilitating the 
deformation of the at least one connecting 
member. 

2. A device for transmitting rotational power according 
to claim 1 in which the at least one elastic member 
is made of an elastic material able to deform and to 
be released from at least one of the first and second 
holder members when a relative rotation between 
the pulley and drive shaft occurs. 

3. A device for transmitting a rotational power accord- 
ing to claim 2 in which the first holder member 
defines a peripheral surface, the peripheral surface 
of the first holder being substantially complemen- 
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tary to the outer peripheral surface of the elastic 
member; and 

the second holder member defines a periph- 
eral surface, the peripheral surface of the second 
holder being substantially complementary to the 5 
inner peripheral surface of the elastic member; 

the first and second holder members radially 
cooperating with each other to circumferential ly 
hold the at least one elastic member during normal 
operation to transmit the rotation, and being discon- 10 
nected by the deformation of the at least one elastic 
member when a relative rotation between the pulley 
and drive shaft occurs. 

. 4. A device for transmitting a rotational power accord- 15 
ing to claim 3 in which at least one of the first and 
second holder members defines a peripheral sur- 
face with a plurality of outwardly convex and con- 
cave portions alternatively arranged along at least 
one of the outer and the inner periphery. 20 

5. A device for transmitting a rotational power accord- 
ing to claim 1 in which at least one of the first and 
second holder members defines a peripheral sur- 
face with a plurality of outwardly convex and con- 25 
cave portions alternatively arranged along at least 
one of the outer and the inner periphery. 
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of a ring, and defines a peripheral surface with a 
plurality of outwardly convex and concave portions 
alternatively arranged along at least one of the 
outer and the inner periphery being substantially 
complementary to the peripheral configuration of at 
least one of the first and second holder members, 
the outwardly convex portions having an axial 
length substantially equal to that of the base por- 
tion. 

1 0. A device for transmitting a rotational power accord- 
ing to claim 4 in which the at least one elastic mem- 
ber comprises sector members provided between 
the first and second holder members at angular 
intervals about the axis of the housing. 

1 1. A device for transmitting a rotational power accord- 
ing to claim 10 in which the at least one elastic 
member includes a base portion substantially in the 
form of a ring, and defines a peripheral surface with 
a plurality of outwardly convex and concave por- 
tions alternatively arranged along at least one of the 
outer and the inner periphery being substantially 
complementary to the peripheral configuration of at 
least one of the first and second holder members, 
the outwardly convex portions having an axial 
length longer than that of the base portion. 



6. A device for transmitting a rotational power accord- 
ing to claim 4 in which the at least one elastic mem- 30 
ber is substantially made into a ring shape. 

7. A device for transmitting a rotational power accord- 
ing to claim 6 in which the at least one elastic mem- 
ber includes a base portion substantially in the form 35 
of a ring, and defines a peripheral surface with a 
plurality of outwardly convex and concave portions 
alternatively arranged along at least one of the 
outer and the inner periphery being substantially to 
complement to the peripheral configuration of at 40 
least one of the first and second holder members, 

the outwardly convex portions having an axial 
length longer than that of the base portion. 

8. A device for transmitting a rotational power accord- as 
ing to claim 6 in which the at least one elastic mem- 
ber includes a base portion substantially in the form 

of a ring, and defines a peripheral surface with a 
plurality of outwardly convex and concave portions 
alternatively arranged along at least one of the so 
outer and the inner periphery being substantially 
complementary to the peripheral configuration of at 
least one of the first and second holder members, 
the outwardly convex portions having an axial 
length shorter than that of the base portion. ss 

9. A device for transmitting a rotational power accord- 
ing to claim 6 in which the at least one elastic mem- 
ber includes a base portion substantially in the form 



12. A device for transmitting a rotational power accord- 
ing to claim 10 in which the at least one elastic 
member includes a base portion substantially in the 
form of a ring, and defines a peripheral surface with 
a plurality of outwardly convex and concave por- 
tions alternatively arranged along at least one of the 
outer and the inner periphery being substantially 
complementary to the peripheral configuration of at 
least one of the first and second holder members, 
the outwardly convex portions having an axial 
length shorter than that of the base portion. 

13. A device for transmitting a rotational power accord- 
ing to claim 10 in which the at least one elastic 
member includes a base portion substantially in the 
form of a ring, and defines a peripheral surface with 
a plurality of outwardly convex and concave por- 
tions alternatively arranged along at least one of the 
outer and the inner periphery being substantially 
complementary to the peripheral configuration of at 
least one of the first and second holder members, 
the outwardly convex portions having an axial 
length substantially equal to that of the base por- 
tion. 
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